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Trinity Observations 

Various historical documents which record the observations of various scientists who observed the 
Trinity Test in southern New Mexico.  The documents are contemporaneous with the test. 
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27 July 1945. 

Desoription of Trinity Test, as Obse,rved From Coordin~ti~ Council Area 

l The area. asai~ned to the Coordinatin~ Co1.mail, .f'rom whioh I 
observed the Trinity T~st Shot, was understood to be approximately 20 miles 
from point or detonation. The intervening landa011.pe was quite flat, 11nd El 
clea.r but distant ·view of' the explosion 'Wll.8 possible& 

2. At the moment of detono.tion 1 l'llUl seated on tho ground ±'aoing 
in the general direotion of the teGt setup i, with m:y eyes fixed on the 
ground iuunedia.tely in front. This I did deliberately, in order to a.void the 
blinding fl.a.ah whioh ! e:xpooted Q.t the instant of' doton11tion. 

3. My first impreuian waa of sudden brilliant lirhting of the 
su.r:rou.nding: landeOl'l.pe, aooompanied by a momentaJ""IJ flash or heat. I remember 
a feeling of surprise a,; the illumination, initially quite brilliant, oon­
tinued to inoreaae for a briar interval. Af'ter raising tho dark filter to 
protect my eyes, I looked in the direction of tho lif;ht. Althou11:h the filter 
provided was designed to elimina;te over 99~ of the l:1.fht, the intensity of . 
illumination was ouch that there was a momentary sensation of blinding, 
similar to the.t following a olose fl~sh of lightning on a dark night. 

4. Within perhaps two se<!onds a.f'ter the initial flash, it beca!'le 
possible to di:atinguish details or the explosion without the uoe of the 
filter. A ball of light about three or four hundred yards in diameter, W!l8 

olearly ovident about a thousand feet above the ground. Beneath this ball 
there ap~ared to be a oolwnn of red flame about 160 or 200 yards in · 
diameter. Flickering red retleotions were distinotly seen on the clouds 
above the ball or 11,;h t. 

6. Ae the intensity of li&ht diminished, a amokey, grayish-brown 
ball took shape. It 11a1 not~d that a fringe of violet li~ht surrounded this 
ball and tmt the ball was rising rapidly, with some inorease in diameter. 
T'ne oolumn beneath the ball darkened until it appMred to be a denae blaok 
pil_le.r under the grayhh-brown ball. At about ten seoonds af'ter detonation, 
th'- ,top of ' the ball eeemed ,to flatten, a.nd the ball a.nd oolumn toi:,~ on the 
hape ·-o_t··~· vast muah~om .. 

G. Close to t.h.e ground and slowly spreading out on all sides .f'r-001 
the point of detonation, was a white oloud wh:i.oh lookeii muoh like r,rouud 
fog. This aloud, I aaewned, -was aomposed of dust raised by the blast wave. 
The maximum diameter of this oloud I estinated to be about two miles. 
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27 July 1946. 

1. The sound wave when it T'l:laohed my position, was 11n!1Xp9'!tsdly 
sharp. I would deearibe the sounri ae beinf similar to the ora.t1k of' thunder 
rollov.i.rif !\ near 8trolre ~r lightninr. It wa1 sharper and l&~ked the boom­
ing sound or a large gun f'iri.wir;. There was no peroeptible earth shock f'al t 
at any time. 

Be Ten minutes after the detonation the mushroCJn•like cloud waa 
it ill quite dist hot and risiur, rapidly, -with very little t.endenoy tov.iirda 
dissipa-r,ing hori&ontally. About firteen ll1inutes aft;er t.he o:xplr;>sbn, the 
pillar u11der the aloud had fadod. ':'ho cloud, now a li1=ht brow11:ioh oolor, 
began to fade. the cloud faded t'rO'O. vim, at about thirt:; minut-..es a rter the 
explosi.on. 

RAL/hg R. A. Larkin 
Captain, USN 
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THE RliDIOii.CTIVITY OF THE SOIL AJ: TIUNITY 'vrn.~ QUITE HIGH BUT 1711.S 

cur~FINED ALMOST Zl1Tili.ELY WITHIN A RADIUS' OF Ti/ELVE HUNDRED YARDS 

PD PAR.EN FOR. GENERAL L R GROVES FROM DR LOUIS HEMPELMANN PAREN 

AFTER. T'iiEN'l'Y FOUR Hmms THE HIGHEST ESTirii4TE OF Rl\.DIOACTIVITY IN 

THE CRATER BY l'ilEMBERS OF· T.aE TANK CREW 'ii'AS SIX FIVE ZIBO R PER 

HOUR PD THIS FELL TO TiVO R PER HOUR AT. EIGHT ZERO ZIBO YARDS AlW TO 

ONE , SLANT TEl'J R PER HOUR AT Oill~ Ti70 ZERO ZERO YARDS PD AFTER Or • 

iVEEK THE ABOVE ACTIVITY HAD DECAYED BY A FACTOR: OF FIFTEEN PD ~ 

AFTER THffiTY DAYS 'I'llli HIGHEST RADIATIOH INTEi.~SITY WAS FIFTEEN 1 ...f 
PER HOUR PD THE AREA COilTAINING SIGNIFICA:CJT. ACTIVITY PAFtEN 'l0h 

THAN XD ONE SLANT TEN R PER HOUR '.PAREN HAD SHRUNK TO A RADIUS 

FOUR ZERO ZERO YARDS PD THE RADIATION RAS DUE TO BOTH INDUCED 
/ 

o/ 
RADIOACTIVITY OF THE SOIL \Rl!SULTING ffiOM 1'HE ACTIOH OF NEUTHOHS 

AND TO '!'HE DEPOSITION OF FISSION PRODUCTS 01~ THE GRotmD PD THE 

INDUCED RADIOACTIVITY 'WHICH CORRESPONDED TO ABOUT ONE SLAi~T THO 

OF THE TOTAL AT ONE DAY CMA WAS CHIEFLY RADIOACTIVE SODIUM PD IT 

DECAYED VERY RAPIDLY FAREN HALl' DASH LIFE FH'TE:EN IiOURB PAl{E~~ Alm 

WAS rnsIGNIFICA.NT AFTER ABOUT ONE 1i1EEK PD THE FISSIO!'l PRODUCTS ARE 
, , I 

DISA.PPEARIVE MORE SLOHLY li'OLLOVJI1~G ONE SLANT T LAW PD RADIOACTIVE 

' 
MATERIAIS DID NOT FALL FROlll THE CLOUD OUTSIDE THE ABOVE AJ{EA IN • .,_-

Ar,WUNTS WHICH' WOULD BE CONSIDEREU DMIGERcC~f~tl21A~ ~~~ TO THE 
. P-ER -oqc REVl£W JAN. 1973. 

- .LL __ 
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GHEAT HEIGHT O:F' DE'rOi.~ATIOH THE i~EUTRON It:DUCED ACTIVITY OF THE SOIL 
fO 

SHOULD BE IllSIGNIFICAHT"-DEPEimI~G UP01i METEOROLOGIC COHDITIONS CM.A THE 

ACTIVITY DUE TO FISSIOl~ PRODUCTS MAY BE . .MUCH tEss OR MUCH GREATER THAN 
- J ·-

, I ~ . -- ~: -<:· 
AT THE TRINITY 'f\E.3T 
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(/~ / . l FROM: CI.JU-1.J CREEK, N. l\L ,,.,,. ~~ 1JJ J PD 
~ · q , 

'lHE PJi.DIOACTIVI'l'Y OF THE CRATER REGION AT TRINITY WAS , GOJ.F'Ir-i ED TO A 

ROUGHLY CIRCULAR AREA OF OHE TWO ZERO ZERO YARDE RADIUS PD FAREN FOR 

GENERAL L R GROVES FR01i LOUIS HEMPELMANN INFORMATION F'OR COL WARREN 
) 

PAREN THE HIGHEST RADIATION INTEi:1iSITY WAS ESTIMATED TO BE SIX FIVE 
, 

ZERO R PER HOUR IN THE CRATER Alm WAS rdEASUhE~TO BE Trio R PER HOU"R 

AT EIGHT HUNDRED YARDS AND ONE SLAJ:JT TEH R PER HOUR AT Ti'JELVE HUNDRED 

YARDS PD THE ACTIVITY HAS SPOTTY BEING HIGHEST OVER THE GREEN GLAZED 

MA.TEllIAL PD THE RADIATIOi'J FROM THE GROUND WAS DUE TO RADIOACTIVE ' 

SODIUM 11.ND TO F'ISSION PRODUCTS IN ABOU'i' EQUAL AMOUNTS AT TWENTY FOUR 
I • 

p · ' -::. 

HOlJ"RS C.MA THE SODlIDM HAD DIS~PPEARED AIW THE RADIOACTIVE DECAY "FOLLOi'iED , __ 

THE ONE S:,ANT T LATI' PD A.T THIRTY DAYS CMA THE HIGHEST RADIATION lNTENSITY 

WAS FU'Tffll H PER HOUR £!.T THE PERIPHERY 01"" THE CRATER PD THE RADIUS OF 

1'HE Aft.BA OF SIGNIFICANT RADI.iTION PAREN MORE THAN ONE SLAln TEN R PEE 

HOUR FAREN HAD SHRUNK TO FOUR ZERO ZERO YARDS PD IN COMBAT USE CMA DUE 

TO THE HEIGHT OF , DETONATION CMA THERE SHOULD BE LITTLE IF JJ~Y NEUTRON 

INDUCED ACTIVITY oi THB SOIL PD THE; ACTIVITY DUE TO FISSION Pfi.ODUCTS 

SHOULD BE GREATER. OR LESS THAH THAT AT TRUiITY DEPEtDING UPON METEOROLOGIC 

COHDITIONS CAM ESP~ClA- :_liIDUDil'Y: -
F:CNAL DETi:.:,:,' '.H'!LTION 
• r \ TI -. .-~ C'; r - ... --. 
e.J1~•~:1 J t t, I 1°!_ ,J 

L. tv\. f:-::-:1 .,...(.71 
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On the morning oi' the 16th of July, l was stationed at the Base 

Ca.mp at Trinity in a position about ten milea trom the site o.f i.h~ a;,cplosion,. 

The e:xplo3ion took place at about 5:JO A.M. I had my face protected 

by e large board in which a piece of dark -.reldir1;:·; glass had been i_m,e:rtad., 

1zy first irop1•eesion of the explo:sion was the very int.~nse fl~sh of light• and 

a. aensation ot heat on the parts cf m.Y body that 1rere e.xpo!!ed. Although 1 did 

not look directly towards the ~bject, 1 had th~ impression that auddenly the 

countryside beca.IDB 'brightor than in full daylight. I subsequently looked in 

thil direction of the 0X9losion thro\W)l the dark glass and could see sarm,thing 

that looked like a conglomeration ot flames that promptly started rising. 
~~ 

After a few seconds the riaing flamee lor:st their br-ight.ne:u;;i and appeared as \ 

a huge pillar of smoke with an expanded head like a gigantic mi~shroom that 

rose rapidly beyond the clouds probably to a height. o! the order of J0,000 

feet. Afte.r reaching its full height, the smoke stayed stationary for a ,_. __ _ 
wtiile befor~ the wind started dispersing_ it,, 

About 40 seconds after the explosion the air blast reached '­c 
r-

I tried to estimate its strength by dropping from about six feet s. ' ~ :}' ·: ~ 0 
:.1.. ~ ­J ' pieces of paper before, during o...rtd after the passage of the blast ra.v • 

SinC(i at . the time, there was no wind I could obBerve very distinctly a d _ ~ g i:JJ / 
actually measure the displacement of the pieces of paper that were in-,.~e:::------ --1 

: process of falling while the blast was passing. The shift was about 2} meters, 

which, at the time, l estimated to correspond to the blast that ,vould be pro­

duced by ten thousand tons of T.N.T. 

Clas:iifkation changed to 
by a·1Ui rit:,· of • ;i U. S. Al . ' ,, .,,. 
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MEMORANDUM 
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DATE Jul.y 20., 19/4-5 l/.u,/ ,·-; 

VERIFIED UNCLASSIFIED 
FR□ M: llax Kupferberg Section 1r8 Searchlight Detachment 

Jolm Blair } 

~ ¢3/ff) Alex Nedzel 
susJe:cT: Cloud Observations and Radiation Measurements /. /) ,, ri ~,,I . I 7 

~,llt6 <fj .L/j~J 

'.l'he report includes data on the position of the cloud and on the radiation 

as measured_ by Sea:rchlit;ht Section W, situated 19.5 miles f'rcm position zei?o, 33o 

ea.rt. oi north. Azirrmth and elevation angles are presented, as well aa a description 

of the phanomma seen. The @zimuth md elevation readings were combined 'itith similar 

readings from Sl. Sec. 1""'7, l.P2 and 1,,-3 to determine the course of the cloud. The 

infomation was radioed to lrl~ where the actual course was plotted by Capt. Allen. 

Heas-ur0!Ils:nts were taken on azimuth, elevation., ("3 and f radiation, starting at time, 

t 8 o .. 

At tiro.e t = o., s.11 three observers were startled by the high intensity of 

the light fron the e:i-..-plosion.. Tney :i.ndGpendently reported feeling the heat radiation 

on their faces. The la.st part oft.he ball of fire then rose above the hills between 

positions lr--S and 0-. It ·was decided that it rose at least two diameters above the 

hills. It was at " this point that the actual cloud became visible'!> It seemed to move 

i'- directly &,long a vertical until the upper portion formed a. dense white mushroom. The 

n:R1.shroom v-.as t~.iled by a dusty red-bro-wn streamero 

LO 

N 

T"ne radiation meters were closely watched from t :: 9 until the cloud was 

well into the skye They indicated no hlcrease in ra.diaM.on. It might be noted that 

the part of the balJ. of fire seen from this position had very nicely formed billolfl:! 

in it(I Once the cloud ms sighted, readmga on elevation, azimuth and radiation were 

recorded periodical.ly (See Table I). 

The radiation ·1ras measured both on the ground and approxii-nately three feet 

above the ground. The major part of the radiaticn measurements were done within a 

fift;~a,:d aquaro. Somo ma.aur001cnti were taken at a mile ea~\ik1~~~ 
pos5.tion Ir--,S and found to agree with the readings of positio~tf\lC)C'l\l.t.'t\fa"e!'s used 

were a kridsver'~ a.TJ.d Vfollan y--1 and 7J) quartz-fiber eter and a Victoreen 7.f 
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SUBJECT: 

Joe Hoffman 

John Bla.ir 
ifax Kupferberg 

Al m: Nedzel 

Cloud Observaticma and Radiation Measurements 

survey m@te:rtJ 

DATE Ju'.cy- 20 19 
FlNAL DETERMINATION 
UNCLASSIFIED 

L. M. Redmon 

JUL 1 7 77 

The a,ppearruice of the cloud from the position !r,,G is of interest. It was 

di video. into three parts before the time t :;;; f 15 miriutes--a dense white mushroom 

oloud1 a flat fairl;y long red dust cloud$ and a r0ddish=brcrt1m column "Which seemed to 

come fr-001 position O* At the time f 30 nunutes, tha high mushroom cloud had moved 

directzy towards poaition lr-81 and had t.aken on the shape of tb.s North .American part 

of the western hemisphere" 'fne lower red-brmm cloud and column took on the shape of 

a question mark., while the brO'ffl'l dust seemed to be still ero.s.nating from positicn o. 

This was verified by the three observers. There was ~till no indicat.ian of f or;-:f 

radiatim. At the tira.e t :: ,f 55 minutes, tb.e mush:roan part of the cloud was direct~ 

overhead and spreading out rather than moving to the east, as ,ra,s the case between the 

time when the DllJ.shrocm ws formed and t ~ {, 55 minutes. The radiation present at 

t = 55 minutes was not enough to be recorded on the Landsverk and Wollan electrometer. 

· FI'Om t ::: f' 55 minutes tmtil the cloud ,ms obscured by a lower fo:rm.ation of clouds, it 

stayed at the zenith vdth :respect to pos:ttion !F812 Even when the cloud. was obscured 

0 it ms knom that it did not mova a gTeat deal aa a cloud, because the ::radioactive 

cloud was never seen to move from. behind the lower formation of clouds. It seemed as 

N though the cloud moved up overhead and was dispersed until its density was low enough 

to make it indistinguishable from other th:L'll clouds. This doesn't mean that the 

material me..kmg up this cloud stayed over the region of position :t,.,,S., It sprea,d over 

the whole a.rea. 

The· radioactive 

elevation readings could no 

continued. 
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Al.ax Nedzel 

l • - ♦ 

'
· 11). a; fl I, ••• .. \ !, , ! . ' 

INTER-□F"~ICE MEMORANDUM 

DATE 

Cloud Observations and Radiaticn Meaimremsnts 

~Tuly 20, 1945 ..,, Page 3 

Radioactive material started to descend upon the position IF"8 bet,;een the 

M.,1'..e ,/, 1 hour, 30 minutes and 2 hours, 0 minutes., thirty-five mmutes to an hour a.fter 

it reached the zenith. At 2 hours, 0 minutes the x-adiation had increased to .10 R/hr@I 

Before /-, l hoo.r, 30 minutea the :radiation 1ras less than 1 m R/hr. The 7radiation 

measurement 1ra.s JilAds 1u above the ground level. The gamma radiation increased to 2.0 R/hr. 

B.t, t ~ .f 2 hours, 55 minutes. It then leveled off and continued at 2.0 R/hr. until 

time t :: 3 hours, 45 :minutese The curve of R/hr. vs. time than shows a decay. 

Radiation readings we:r-e taken both on the ground and three feet above it on 

,..~s and/f s I, ✓s, respsctivsly. Ree.dings on ~., taken three feet above the ground 

we:re 25% lesa than f readings ta..1<:en 1 11 above the ground (See Table Is .J, 2 hours, 55 

:m.:lnutes)4 , Whoo the ,y'radia:iion on the ground was 2.0 R/hr , the (1 activity on the 

ground was above 5.0 R/hr. The<,' l-7readings on the ground remained greater than 

5 R/hr. for the duration of the readings. At the beginning of the descension, the 7 
1 

,', fl acti,rity was not appreciably larger than the ~ activity alone.. At the time 4 hours, 

45 minutes, the Vic~oreen f meter was loaned to the health group and all subsequent 

measurements were made with the L & 1V meter. 

In addition to the data recorded at position W., rradiation at Bingham, 

N four miles west of Binghai11, at White• s store and at L-6 was recorded. The readings 

~n and the time at which they were taken are presented in Table Io Joh.n Magee reported 

-0 ~ 15.0 R/hr. ,c("" radiation off the gro1.1.1i.d 3e5 miles east of lr8. This reading was checked 

and found to oo correct~ It was recorded at f 3 hours, 20 minutes. 

As an interesting point it should be noted that at the time the a~t~e 
reading was .1 R/hr. there -. .. re 9!lllll areas one foot squar~~~'1)'J6 

IJ3 R/ru. .. e and ~, R/hr. It is possible that fragments had ;i; ~ \U~s spots. 

. . ·::;r'( 
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SUBJECT: 
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).{ax Ku.pf er berg 
Alex Nedzel 

INTER~□ F"FICE MEMORANDUM 

oATE Ju]¥ 20~ 1945 - Page 4 

Cloud Observations and Radiation Measuranents 

The readings taken with the radiation meters have an accuracy of r. lo:C. 

The accuracy of the measuranents are probably typical for the -cype 0£ meters used. 

These meters were obtained frcrn R. Watts, who is undoubtedly familiar with the. accu..;-, 

racy of their calibrations 
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